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pens," by W. P. Wilson; " A Nascent Variety of Brunella vul 
garis" by J. T. Rothrock; and "Preliminary Observations on the 
Movements of the Leaves of Melilotus alba L. and Other Plants," 
by W. P. Wilson. Numerous new points are brought out by the 
studies of Dr. McFarlane on Dionoea. Among others he notes 
that two touches of the sensitive hairs are usually necessary to 
cause closure of the leaf. What he calls " memory power of the 
protoplasm," that is, response to a second stimulus when the first 
had no appreciable effect, he finds is sharply retained for from 30 
to 45 seconds; and in from 55 to 60 seconds the effect of the first 
stimulus is lost. He also found that the hairs were not alone 
sensitive, although they were most so. But both outer and inner 
leaf surfaces show a marked degree of sensitivity. It was ob- 
served, likewise, that, although falling water, like rain, had little 
or no effect, immersion in water caused closure of the leaves as 
soon as the water touched the hair. Although three is the normal 
number of hairs on each blade of the leaf, .our author has seen 
seven on one and six on the other half of a leaf; and he says 
leaves are frequently observed with from 8 to 13 hairs. " Such 
facts give countenance to the view that the sensitive hairs were 
once more numerous and diffuse in distribution, a condition still 
retained by Drosera" The hairs are jointed just above the base, 
and this seems to be the special irritable centre. 

The epidermal cells of the leaves are stated to be admirable 
objects for observing the continuity of protoplasm. After proper 
treatment, the method being described, there are seen "along 
each side 18 to 30 protoplasmic bridges, which are slightly con- 
stricted on either side of the cellulose wall, and form a central 
swelling at the passage through the pore aperture. The transverse 
or oblique walls are traversed by 5 to 8 similar processes, so that 
the protoplasm of each epidermal cell is linked to that of neigh- 
bor cells by 50 to 75 fine connecting threads, and these again col- 
lectively are united with the cylinder of sensitive cells in the 
irritable hair." Various other subjects are considered, but they 
cannot be referred to here. 

In the Bulletin of the Denison University, above mentioned, 



we have a catalogue of 945 species of plants occurring in Licking 
County, Ohio. Mr. H. L. Jones, the author, gives a list of the 
herbaria consulted, a short sketch of the county geology, and 
other facts. A mong them are the times of flowering of the plants, 
and we note that in November 44 species bloom, in December 11, 
in January 14, in February 9, in March 17, and up to July 530. 
Thus no month of the year is without some flowers. 

Joseph F. James 

Washington, March 1. 

An Introductory Manual for Sugar Growers. By Francis Watts, 
F.C.S., F.I.O. London and New York, Longmans. Green & 
Co. 151 p. 111. 8°. 

In the rapid extension of agricultural chemistry and scientific 
agriculture, a vast amount of tabular matter has been prepared, 
thousands of analyses have been made, and yet the results are 
neither satisfactory nor proportional to the work done. Professor 
Whitney has recently placed the position very clearly in saying, 
" There has been no satisfactory interpretation as yet of much of 
the work which has been done on the chemical composition of 
soils and plants, and the results of plat experiments have in most 
cases been very conflicting and uncertain." In this country the 
government experiment stations are issuing bulletin after bulletin 
of valuable and interesting reading; but even they, with all their 
superior advantages, have, as yet, fallen far short of their pur- 
pose. One reason for this is in the pre-eminence given to analysis 
and in the slighting of " condition," which latter feature forms 
a prominent part in the opening chapters of " An Introductory 
Manual for Sugar Growers," by Mr. Francis Watts, government 
chemist at Antigua, W. I. The first half of this interesting little 
book may be perused with profit by agriculturists the world over, 
presenting as it does a remarkably clear and intelligible disserta- 
tion on the elements of agricultural chemistry, treating first of 
soils, then of plant life and plant food, and finally of manures 
and fertilizers. The remainder of the work is devoted exclusively 
to the sugar industry, beginning with the planting and cutting of 



CALENDAR OF SOCIETIES. 

Anthropological Society, Washington. 

M&r. 7. — George H. Boehmer, Pre-His- 
toric Naval Architecture of Northern Eu- 
rope; George R. Stetson, Mental Atrophy in 
the Working Classes. 



THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, 50 cents. 
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WORLD-ENGLISH. 

25 Cents. 




INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. "WEED, 

Professor of Entomology and Zoology, New 
Hampshire State College. 



HANDBOOK OF 
WORLD-ENGLISH. 



26 Cents. 

Ex - President Andrew D. 
White, of Cornell University, 
says: "I believe thatthe highest interests of Chris- 
tian civilization and of humanity would be served 
by its adoption." 

" So set down, our tongue is the best for the world 
to unite upon." — Brooklyn Eagle. 

*• The idea of Mr. Bell has much to recommend it, 
and the presentation is charmingly clear." — Ameri- 
can^ Phila. 

"The result is a language which cannot fail to 
meet with acceptance. ""— Boston Traveller. 

" World- English deserves the careful consideration 
of all serious scholars."— Modern Language Notes. 

Sent, postpaid, on receipt of price. 

N. D. C. HODGES, 874 Broadway, New York. 



WHAT IS SAID ABOUT IT. 

" I think that you have gotten together a very 
useful and valuable little book."— Dr. C. V". Riley, 
U. S. Entomologist, Washington, D. C. 

"It is excellent."— James Fletcher, Dominion En- 
tomologist, Ottawa, Canada. 

"I am well pleased with it."— Dr. F. M. Hexamer, 
Editor American Agriculturist, New York. 

"It seems to me a good selection of the matter 
which every farmer and fruit grower ought to have 
at his immediate command."— Prof. S. A. Forbes, 
State Entomologist of Illinois, Champaign, 111. 

"A good book, and it is needed."— Prof. L. H. 
Bailey. Cornell University. 

" It is one of the best books of the kind I have 
ever seen."— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

"I shall gladly recommend it."— Prof. A. J. Cook, 
Michigan Agricultural College. 

Price, $1.25. 

Sent postpaid to any address on receipt of price. 



Reading Matter Notices. 

Ripans Tabules : best liver tonic. 
Ripans Tabules cure jaundice. 
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KL NUMBERS and complete sets of leading Mag- 
ines. Rates lotv. AM. MAG. EXCHANGE, 
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Schoharie N V 



RESTORE YOUR EYESIGHT 

« jlo^ ara H ts, scars or films can *> e absorbed and 
paralyzed nerves restored, without the knife 
or wisk. Diseased eyes or lids can be cured bv 
our home treatment. "We prove it." Hun- 
dred:* convinced. Our illustrated pamphlet 
'Home Treatment for Eyes » free. Dori^t miss it' 
Everybody wants it. « The £ye,» Glens Falls n Y 



NEW ARC LAMP 

COLLEGE PROJECTOR 



-4m=^- mox- 



N. D. C. HODGES, 874 Broadway, New York. 



fill! ifl N SEND FOR CIRCULAR TO 

g^J.W.QU.EEN & CO. 

^^X^-^ ♦ PHILA. PA. 



A TEMPORARY BINDER 

for Science is now ready, and will be mailed 

postpaid on receipt of 75 cents. 

This binder is strong, durable and 
elegant, has gilt side-title, and al- 
lows the opening of the pages per- 
fectly flat. Any number can be 
taken out or replaced without dis- 
turbing the others, and the papers 
are not mutilated for subsequent 
permanent binding. Filed in this 
binder, Science is always convenient 
for reference. 

N. D. C. HODGES, 874 Broadway, N. Y. 
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the cane, and passing on in natural sequence to the mill, the 
treatment of the juice, the manufacture of the sugar, the testing 
of the sugar solutions, and finally to the molasses and fermentation. 

Throughout, the book is one for the practical man, and much 
important detail has been embodied within its. pages. One of 
the best chapters is that treating of " Condition or Heart," plant 
food, and drainage, the first constituting, as Mr. Watts says, " a 
large portion of the science of agriculture." Analyses are, of 
course, given, but they are not asked to do duty for the whole, 
as is often the case in agricultural treatises. It is interesting to 
note, too, the remarks upon the assimilation of atmospheric 
nitrogen by the Leguminosee, in which Mr. Watts follows Ber- 
thelot. Schlosing and Laurent have, indeed, recently denied the 
fixation of nitrogen by the action of microbes beneath the surface 
of the soil, but their theory of chlorophyll action needs far greater 
proof than they have offered. Berthelot is a good leader. Chap- 
ter III. deals with the sugar cane, treating of the preparation of 
the land, the manner of manuring and weeding, the cutting of 
the cane, and the utilization of the trash. Chapter IV. is of 
general interest, though the facts are applied in a particular 
manner to sugar growing. The collection, retention, and value 
of pen manures, the application of green dressing and of chemi- 
cal manures, including potash, phosphates, superphosphates, 
sulphate of iron, etc., forms together an interesting study. The 
fallacy, which is so common, of supposed increase in manurial 
value of the excreta as compared with the food eaten, is here 
spoken of, as is also in a previous chapter the practice of burning 
the trash under the impression that thereby its value as a fertil- 
izer is increased. 

In the chapter dealing with the mill and the extraction of the 
juice, the various types of the former are compared and diagrams 
given. The application of hydraulic attachment to the rolls is 
mentioned, and a comparison is made of the results from crush- 
ing and those obtained by maceration and diffusion. The suc- 
ceeding chapters treat of the juice, tempering, clarifying, filter- 



ing from the scum and the utilization of the latter, the manufac- 
ture of the sugar, in open pans, with strain, and in vacuum, and 
finally of the testing of the solutions and syrups. The produc- 
tion, composition, and uses of the molasses with the recovery of 
the sugar therefrom, and finally the nature of fernoents and fer- 
mentation with the yield of alcohol and the forms of the stills 
employed, constitutes the subject matter of the concluding chap- 
ters. There are in addition tables of the temperature of steam at 
varying pressure, a list of the elements with their symbols and 
atomic weights, and a table of the densities, etc., of saccharine 
solutions. 

We should be pleased to see this book in a second edition much 
enlarged and amplified, and trust that it is but the beginning of 
a series. C. P. 

AMONG THE PUBLISHERS. 

Sir Robert S. Ball, F.R.S., the well-known English astrono- 
mer, has just completed an «' Atlas of Astronomy," containing 
numerous beautifully printed telescopic views of planets, the 
sun's corona, etc., and diagrams of orbits. There are many star 
maps, and a series of twelve plates devoted to the moon, show- 
ing its aspects on consecutive days from the third to the four- 
teenth, making seventy-two plates in all. An introduction of 
nearly sixty pages gives a comprehensive explanatory text. The 
Atlas is published by D. Appleton & Co. 

— Bulletin No. 40 of the United States National Mueum is No. 
IV. of the Bibliographies of American Naturalists, published by 
the government. This one is by L. S. Foster, and gives the writ- 
ings of the ornithologist, Geo. N. Lawrence. A portrait faces 
the title-page, and in the course of the 124 pages, 121 titles are 
enumerated. Under these titles are given all facts connected 
with them. The species given in each are enumerated, together 
with the locality and page. A very full index gives ready refer- 
ence to any species mentioned. 




Dr. T» H. Andrews^ Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate, 

"A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 



It reaches various forms of 
Dyspepsia that no othei medi- 
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges- 
tion natural and easy. 

Descriptive pamphlet free on application to 
Rumford Chemical Works, Providence, R. I. 



Beware of Substitutes and Imitations. 

For sale by all Druggists. 



Exchanges. 

[Freeof charge to all, if of satisfactory character. 

Address N. D. C. Hodges, 874 Broadway, New York.] 

For sale — A Zentmayer new model U. S. Army 
Hospital monocular stand. Price $110, will sell for 
$75. Address H. C. Wells, No. 151 Broadway, New 
York. 

For sale — A complete set of the third series of the 
American Journal of Science (1870-1893) handsomely 
bound in single volumes in dark brown half moroc- 
co. Address G. H. Williams, 803 Cathedral Street, 
Baltimore, Md. 

For sale, or for exchange for hooks on medi- 
cine or surgery, new editions only, a large geo- 
logical library, containing nearly all the State and 
Government Reports since 1855. Will be pleased to 
answer letters of inquiry and give information. 
Address R. ELLSWORTH CALL, Louisville, Ky. 

For exchange.— Slides of Indian Territory Loup 
Fork Tertiary Diatoms for other microscopic fos- 
sils. Address S. W. WILLISTON, Univ. of Kansas, 
Lawrence, Kans. 

For exchange. — Will exchange an "Ideal" Mi 
croscope of R. and J. Beck, London, 2 eye pieces 
3 objectives, 3 inch, 1 inch, 1-6 inch; bull's eye con 
denser on stand, substage condenser, mechanic a 
stage, etc., for any of the leading makes of type 
writers. Particulars by mail. DELOS FALL, Albion 
College, Albion, Mich. 

Sale, or exchange for' similar material ; Diatoms 
(Isthmia nervosa), unmounted, from San Francis- 
co Bay. M. J. ELROD, Bloomington, 111. 

For sale or exchange. — I have a few copies of my 
translation of " Strasburger's Manual of Vegetable 
Histology, 1887," now out of print, which I will send 
post-paid for $3 or for one dozen good slides illus- 
trating plant or animal structure. Address A. B. 
Hervey, St. Lawrence University, Canton, N. Y. 

The undersigned has the following specimens to 
exchange for crystals of any eastern or foreign lo- 
calities or Indian relics: tin ore, metacinnabarite, 
stibnite, garnierite, calenanite, hanksite, ulexite, 
rubellite, lepidolite, blue and green onyx, Cal. pine- 
ite, aragonite on chalcedony, cinnabar, double re- 
fracting spar, clear and clouded, and others. J. R. 
Bush, care of General Delivery, Los Angeles, Cal. 

For sale or exchange. — A private cabinet of about 
200 species of fossils, well distributed geologically 
and geographically. Silurian, about 40; Devonian, 
about 50; Carboniferous, about 80; others, about 30. 
Frank S. Aby, State University, Iowa City, la. 



Wants. 



\ COMPETENT TEACHER of botany in college 
r\ or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



CAN any one inform me as to the age to which 
cats have lived? I have one twenty years old. 
Edward D. Webb, 132 W. Eighty-first St., New York. 



WANTED — Second-hand. Foster's Physiology, 
Balfour's Comparative Embryology, Claus & 
Sedgwick's Zoology, Flower's Osteology of Mam- 
malia, Vine's Physiology of Plants. Please state 
editions and prices asked and address Richard 
Lees Brampton, Ontario, Canada 

WANTED. — American Journal of Conchology, 
seven volumes. Parties having these for 
sale will please address the undersigned, stating 
condition and price. R.Ellsworth Call, Louisville, Ky. 



A GRADUATE ENGINEER will give instruction 
evenings in geometry, trigonometry and sur- 
veying, mechanics, physics, mechanical drawing 
and general engineering construction. Five years' 
experience in field and editorial work on engineer- 
ing journal. References furnished. C. S. H., 102 
Tribune Building, New York. 1 



WANTED.— By well - qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 26 (at present in 
England), a mastership \n technical college or uni- 
versity for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc., etc. Can provide excel- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Rochdale, England. 



A GRADUATE of the University of Pennsylvania 
and a practical mineralogist of twenty years 1 
experience desires to give his services and a cabi- 
net of 25,000 specimens, all named, with about the 
same number of duplicates, in minerals, crystals, 
rocks, gems, fossils, shells, archaeological and ethno- 
logical specimens and woods to any institution de- 
siring a fine outfit for study. The owner will in- 
crease the cabinet to 50,000 specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., General P. O. 
Delivery. 



